Carcinoids are a heterogeneous group of tumours, defined by the World Health Organisation' as tumours of the diffuse endocrine system, excluding C cell and islet cell tumours. They have been variously classified according to the site in which they occur,2 3 the hormones they produce4 and their histological pattern.5' Carcinoids arising in the duodenum are rare; they are among the least common primary malignant tumours of the duodenum,8 and form only 2% of all gastrointestinal carcinoids.6
In the past the most commonly reported functional link has been with gastrin secretion and the production of the Zollinger Ellison syndrome.9
Over the past three years we have seen four duodenal carcinoids with some unusual pathological and clinical features. We believe that recognition of this subgroup of tumours as a separate entity is of both pathological and clinical importance.
Material and methods
Formalin fixed tissue in paraffin blocks was available in all cases and wet fixed tissue in case 1. Light microscopic study was performed on haematoxylin and eosin, alcian blue, and periodic acid Schiff stained sections and after Sevier-Munger and Grimelius argyrophil methods and the Hamperl argentaffin and von Kossa silver impregnation techniques. For electron microscopy, wet formalin fixed tissue from case 1 was refixed in buffered glutaraldehyde, postfixed in osmium tetroxide, and "block stained" in uranyl acetate. This tissue was then embedded in Accepted for publication 13 October 1983 Epon 812, and the ultra-thin sections stained on the grid with lead citrate. Tissue from cases 3 and 4 was recovered from paraffin blocks, dewaxed, rehydrated, and then post-fixed and processed for electron microscopy as in case 1. Immunocytochemistry was performed on paraffin sections by the hapten labelled antibody bridge method of Jasani et al' "1 using antisera to insulin, glucagon, somatostatin, human pancreatic polypeptide, gastrin, calcitonin, and neurone specific enolase. The results are shown in the Table. CASE 1 (Fig. 1) A 49-year-old woman with generalised neurofibromatosis underwent an exploratory operation for suspected phaeochromocytoma. An encapsulated tumour (7 cm diam) was removed from the region of the right adrenal gland and confirmed histologically as a phaeochromocytoma. During the operation a nodule in the duodenal wall near the end of the common bile duct was removed. The cut surface of the nodule showed a hard whitish oval mass, 1 cm in diameter, and sections showed a tumour ulcerating the mucosa and infiltrating the muscularis. The tumour consisted of regular cells with eosinophilic granular cytoplasm forming acini or glands with central lumina, some containing dense calcified bodies from 5-25 ,um 
Discussion
These tumours are clearly carcinoids as they are composed almost exclusively of cells which show evidence of endocrine differentiation by silver impregnation techniques, by electron microscopy, and by immunolocalisation. We regard them as of low grade malignancy on the basis of local invasion; none of them showed evidence of metastases, the nuclear morphology was regular, and mitoses were scanty. There were several interesting features which merit discussion, the unusual pathological pattern, the hormone content, and the clinical associations being the main points.
The major pathological feature of interest in these tumours was the true glandular pattern of the tumour, which could lead to confusion with exocrine adenocarcinoma or with a Brunner's gland tumour. The presence of normal or near normal ducts within three of these tumours deserves comment, but we are uncertain of its importance. The ducts were cytologically benign and resembled normal ampullary ducts. Such inclusions of normal ducts have been previously described in endocrine cell tumours of the pancreas'3 "" and have been previously noted by one of us (EDW) in a gastric carcinoid. The ducts may be normal or heterotopic structures trapped within the tumour or they may form an integral part of the tumour. The ultrastructural features of these tumours were not diagnostic of any single endocrine cell type, but preservation, fixation, and technique differed in each case, and none was ideally prepared for electron microscopy.
The second major feature of interest in these tumours was the presence of immunohistochemically identifiable somatostatin in three of the four tumours (Table) The clinical feature of particular interest in these cases was the presence in two patients of both von Recklinghausen's disease and phaeochromocytoma. This link is unlikely to be coincidental; a recent report'8 and a review of the published work'9 show six other cases with duodenal tumours associated with von Recklinghausen's disease, phaeochromocytoma, or both conditions. We believe that this is a specific form of multiple endocrine neoplasia and suggest that if two of the three components are present the third should be sought. We have pointed out elsewhere the existence of two distinct neuroendocrine syndromes: neurofibromatosis with phaeochromocytoma and duodenal carcinoid (some, and possibly all, being somatostatin containing), and von Hippel-Lindau syndrome with phaeochromocytoma and pancreatic islet cell tumours. We have tentatively suggested that they should be referred to as MEN Illa and b.'9 We considered the possibility that the duodenal tumours, because of their association with von Recklinghausen's disease and phaeochromocytoma, might be of neural origin. We believe this to be unlikely because no intestinal endocrine cell has yet been shown to be derived from the neural crest and because of the occasional admixture of other hormone containing cell types. This pattern is seen in other carcinoids and islet cell tumours, for which the available evidence supports an endodermal origin.
We therefore report the occurrence of a distinctive group of duodenal carcinoids, usually occurring near the ampulla of Vater, which can be characterised histologically by their glandular pattern and somatostatin content, with, in addition, in some cases, luminal psammoma bodies. Some of the tumours are associated with von Recklinghausen's disease and phaeochromocytoma. The clinical
